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ABSTRACT 



Improved wax compositions, suitable for the prepara- 
tion of candles, as the sole fuel component or as an 
overdip applied to a paraffin or paraffin/fatty acid can- 
dle, are provided. The compositions of this invention 
are a blend of a paraffin, a Ci6 or Cis saturated fatty acid 
or mixture of said fatty acids, and an alpha-alkyl- 
branched carboxylic acid obtained by the free radical 
addition of a C20-44 alphaolefin or alpha-olefin mixture 
and a carboxylic acid having 3 to 36 carbon atoms. A 
process for improving the surface characteristics of 
paraffin or paraffin/fatty acid candles by applying the 
present wax compositions thereto as an overdip and the 
resulting improved candles obtained therefrom are also 
disclosed. 

4 Claims, No Drawings 
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produce dendrite-free candles and, in those instances 

WAX COMPOSITIONS when a coloring agent is present, uniform coloration 

throughout the wax mixture. All of this is accomplished 

This is a division of copending application Ser. No. without special processing. In fact, with the improved 

830,044, filed Feb. 18, 1986, now U.S. Pat No. 5 wax compositions of this invention it is possible to uti- 

4,714,496. lize a wider range of operating conditions in the candle 

BACKGROUND OF THE INVENTION ^SS^J^^J*? ™ p J 0Ved f „ w " 

compositions can be used for the production of both 

1. Field of the Invention dipped and molded candles. They can constitute the 
This invention relates to improved wax compositions 10 sole fuel source of the candle or may be utilized as an 

comprise of paraffin, a Ci$ or C\s fatty acid, and a high overdip to improve surface quality of candles, 

molecular weight alpha-alkyl-branched carboxylic acid The wax compositions of this invention contain a 

which can be used as the sole wax component for the paraffin melting in the range 50* C to 65° C, a Ci6 or 

preparation of candles or as an overdip. Cu predominantly of Cie and Cis saturated fatty acids, 

2. Description of the Prior Art 15 and an alpha-alkyl-branched carboxylic acid obtained 
Paraffin and stearic acid are the two primary fuel by the free radical addition of a C20-44 alpha-olefin or 

sources used in candles, however, due primarily to cost alpha-olefin mixture with a carboxylic acid having from 

considerations most candles sold today employ paraffin 3 to 36 carbon atoms. The compositions contain 90 to 98 

as the sole or major fuel constituent. Paraffin, which is parts by weight of the paraffin and fatty acid present in 

derived from petroleum, has a distinct cost advantage 20 a ratio from 9:1 to 1:9 and, more usually, from 2.5:1 to 

over stearic acid. This is particularly so in times of 1:1.5 and 2 to 10 parts by weight of the alpha-alkyl- 

falling oil prices. branched carboxylic acid. In one embodiment of the 

There are, however, certain advantages associated invention the alpha-alkyl-branched carboxylic acid is 

with the use of stearic acid in candles. Stearic acid has derived from an alpha-olefin mixture wherein 85 per- 

good burning characteristics and a relatively sharp 25 cent or more of the olefins contain from 26 to 40 carbon 

melting point For this reason, there is increasing em- atoms and a C3-22 monocarboxylic acid or C6-36 dicar- 

phasis on the use of fuel blends of paraffin and stearic boxylic acid. Highly useful wax compositions are ob- 

acid for the production of high quality specialty can- tained when the alpha-alkyl-branched monocarboxylic 

dies, such as non-drip and decorator candles. Virtually acid is obtained form the reaction of a C 12-18 saturated 

all non-drip candles are obtained using dipping opera- 30 fatty acid or mixture of said fatty acids with an alpha- 

tions wherein the ratio of stearic acid to paraffin is olefin on an essentially 1:1 molar basis. A process for 

increased in the final dipping stages. Some typical paraf- improving the surface characteristics of paraffin or 

fin/stearic acid candle compositions are disclosed in paraffin/fatty acid candles by applying the present wax 

U.S. Pat. Nos. 2,638,411 and 4,118,203. Additionally, a compositions thereto as an overdip and the resulting 

general discussion of candles, including the use of paraf- 35 improved candles obtained therefrom are also de- 

fin/stearic acid fuel compositions and methods of can- scribed. 

die manufacture, is found in Kirk-Othmer Encyclopedia T __ T _ KT 
of Chemical Technology, Second Edition, Volume 4, DETAILED DESCRIPTION 
pages 58-63. The present invention relates to improved wax corn- 
While the addition of stearic acid to the paraffin im- 40 positions which can be used as the sole wax component 
parts a desirable opacity and surface sheen to the can- for candles or as an overdrip. The wax compositions are 
dies, dendrites (branched, tree-like figures) can develop, a blend of paraffin, a Ci6 or Cis fatty acid, and a high 
particularly with dipped candles. In colored candles, molecular weight alpha-alkyl-branched carboxylic acid, 
both distribution of the coloring agent is also evident Paraffins useful for the formulation of the composi- 
Dark spots, i.e., blotches, are present in the candle. The 45 tions of this invention include any of the paraffin waxes 
unevenness of coloration is exacerbated by the en- melting in the range 50* C. to about 65* C. (ASTM Test 
hanced opacity of the candle composition. Dendrite Method D-87). These waxes are obtained from petro- 
formation and unevenness of color can be minimized leum sources and are comprised primarily of straight- 
and in some cases virtually completely eliminated by chain hydrocarbons (minimum 85% normal) having 
careful control of processing parameters, primarily by 50 average carbon numbers ranging from about 22 to about 
slowing the rate of cooling, however, in commercial 36. They are readily available from commercial suppli- 
candlemaking operations where output is a primary ers. Paraffins are generally characterized as white, 
concern this is generally not considered to be economi- translucent, tasteless, odorless, waxy solids and are in- 
cally feasible. soluble in water. Paraffin waxes melting in the range 54* 
It would be highly advantageous if the formation of 55 . to 61° C. and having average carbon number ranging 
dendrites and blotchiness of color in paraffin/stearic from about 25 to about 30 are especially useful for this 
acid candles would be eliminated without the use of invention. Mixtures of paraffins can also be used. Addi- 
special processing techniques and controls. It would be tionally, it is also possible to utilize synthetic waxes 
even more advantageous if this could be accomplished which meet the above requirements, e.g. waxes ob- 
in a manner which would permit even greater operating 60 tained by the Fisher-Tropsch process, 
latitude. Commercially available paraffins which can be used 

SUMMARY OF THE INVENTION * 0 ob * n * e proved candle wax compositions of this 

invention include: Paraffin Wax P-127 and P-137 from 
We have now quite unexpectedly discovered that Sun Refining and Marketing Company; Shellwax 
these and other advantages are obtained with the pres- 65 (trademark) 200 from Shell Chemical Company; 1430 
ent invention wherein a high molecular eight alpha- Fully Refined Paraffin Wax from Boler Petroleum 
alkyl-branched carboxylic acid is included in the paraf- Company; Parvan (trademark) Branch 3830 and Mobil- 
fin/fatty acid mixture, the resulting wax compositions wax (trademark) 140 from Exxon Company; and Eskar 



05/09/2004, EAST Version: 1.4.1 



4,759, 

3 

(trademark) Wax R-40 from Amoco Chemical Corpora- 
tion. 

Fatty acids used are Cj6 and Cis straight-chain satu- 
rated fatty acids, i.e., palmitic acid and stearic acid, and 
mixtures thereof. Since virtually all commercially avail- S 
able palmitic acid and stearic acid is obtained from 
natural fats and oils, the fatty acid is generally a mixture 
of palmitic acid and stearic acid wherein said acids are 
present in a weight ratio from about 4:1 to about 1:4. 
Especially useful fatty acids mixtures have weight ratios 10 
of stearic acid to palmitic acid of 2:1 to 1:2. Other fatty 
acids having from about 14 to 24 carbon atoms can also 
be present in the mixture in minor amounts. The fatty 
acid or fatty acid mixture will generally have a titer 
(AOCS Method Tr la-64 T) in the range 53' C to 65* 15 
C. and, more preferably, from 54* C to 60° C. Useful 
fatty acids for the wax compositions of this invention 
may also be synthetically produced. 

An alpha-alkyl-branched carboxylic acid is combined 
with the paraffin and C\e/Ci$ fatty acid to obtain the 20 
improved wax compositions of this invention. The al- 
pha-alkyl-branched acids are high molecular weight 
acids obtained by the free radical addition of a C20-C44 
alpha-olefin or alpha-olefin mixture with an aliphatic 
mono- or dicarboxylic acid having from about 3 to 36 25 
carbon atoms. Acids obtained by such free radical addi- 
tions are predominantly saturated alpha-alkyl-branched 
acids and, when reacted on a 1:1 molar basis, can con- 
tain from 23 to 80 carbon atoms. The molecular weight 
of the acids will, of course, depend on the particular 30 
carboxylic acid and alpha-olefin or alpha-olefin mixture 
used, the ratio of the reactants and reaction conditions. 
Free radical addition processes for reacting alpha-ole- 
fins and carboxylic acids are known and described in 
the prior art in British Patent Specification Nos. 35 
960,894, 1,098,464, 1,098,465 and U.S. Pat. No. 
2,823,216. 

Carboxylic acids used to obtain the alpha-alkyl- 
branched acids include saturated or unsaturated ali- 
phatic mono- or dicarboxylic acids having from 3 to 36 40 
carbon atoms, monocarboxylic acids will typically con- 
tain from 3 to 22 carbon atoms whereas the dicarboxylic 
acids will have from 6 to 36 carbon atoms. Mixtures of 
C12-L8 saturated monocarboxylic acids, i.e., fatty acids, 
are most advantageously utilized. Illustrative mono- 45 
and dicarboxylic acids employed to obtain the alpha- 
alkyl-branched acids include pripionic acid, pelargonic 
acid, lauric acid, myristic acid, pentadecanoic acid, 
palmitic acid, margaric acid, oleic acid, stearic acid, 
adipic acid, azelaic acid, sebacic acid, dodecanedioic 50 
acid, polymeric fatty acids, e.g., C36 dimer acid, ob- 
tained by the dimerization of unsaturated Cig fatty acids 
such as oleic acid, linoleic acid, tall oil fatty acids, and 
the like. In an especially useful embodiment of the in- 
vention, the alpha-alkyl-branched carboxylic acid is a 55 
monocarboxylic acid derived from a C 12.1 8 saturated 
fatty acid or mixture of said fatty acids. 

An alpha-olefin having from about 20 to 44 carbon 
atoms is reacted with the mono-or dicarboxylic acid to 
obtain the high molecular weight alpha-alkyl-branched 60 
acid. The alpha-olefin may be a single olefin but, more 
typically, will be a mixture of olefins having from 20 to 
44 carbon atoms. Small amounts of olefins containing 
less than 20 carbon atoms may be present but for best 
results the amount should not exceed about 10 percent 65 
by weight and, more typically, will be less than 5 
weight percent. Preferably, the alpha-olefin will be a 
mixture wherein 85 percent or more of the olefins have 
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from 26 to 40 carbon atoms. Internal olefins may be 
present in the mixture, however, alpha-olefins 
(>C=CH2> should constitute at least 55 percent of the 
mixture and, more preferably, 70 percent by weight or 
more. Both vinyl compounds (RHC— CH2) and vinyli- 
dene compounds (RRC=CH2> can be present and are 
included within the definition of the alpha-olefins for 
the purpose of this invention. 

Alpha-olefins satisfying the above requirements are 
obtained by chain growth reactions, wherein ethylene is 
added to an aluminum alkyl and inserted between the 
aluminum and one of the alkyl groups. Such processes 
are practiced commercially and described in the litera- 
ture. Alpha-olefins of predetermined average size are 
obtained by terminating the growth reaction when the 
required amount of ethylene has been added and then 
displacing the long-chain alkyl group. The length of the 
alkyl group will be dependent on the reaction condi- 
tions employed and the amount of ethylene charged. 
Numerous variations of these processes are possible to 
shift the alpha-olefin distribution and are within the skill 
of the art. Where olefins having a narrow molecular 
weight distribution are desired it may be necessary to 
fractionally distill, solvent extract or otherwise treat the 
resulting olefin product prior to preparation of the high 
molecular weight alpha-alkyl-branched acids. 

Alpha-olefin mixtures are available from commercial 
sources and can be used to obtain the high molecular 
weight alpha-alkyl-branched acids useful for the prepa- 
ration of the improved wax compositions of this inven- 
tion. For example, Gulfs C20-24 alpha-olefin fraction, 
C24-28 alpha-olefin fraction and C30+ alpha-olefin frac- 
tion can be advantageously employed. The C20-24 alpha- 
olefin fraction has a melting point (ASTM D 127) of 
about 90° F. and typically contains 49 percent C2C 42 
percent C22, and 8 percent C24 olefins. The C24-28 alpha- 
olefin fraction has a melting point of 114* F. and typi- 
cally contains 28 percent C24* 44 percent C26, 20 per- 
cent C28, and 8 percent C30+ olefins. The C30+ alpha- 
olefin fraction has a melting point of about 160* F. and 
generally contains 85 to 98 percent C28-44 alpha-olefins. 
A detailed compositional breakdown obtained by gas- 
liquid chromatographic analysis of two different C30+ 
alpha-olefin samples showed the following oligomer 
distribution: 



OlcBn 
Component 


Sample 1 


Sample 2 


C 2 4 


0.9 


0.3 


C 2 6 


6.1 


3.8 


C 2 g 


14.8 


15.4 


C30 


17.3 


21.3 


C32 


15.8 


19.4 


Cu 


13.8 


14.7 


Q 6 


8.9 


11.5 


C38 


6.7 


7.6 


C40 


4.9 


4.7 


C42 


3.5 


1.6 


C44 


3.3 




c« 


ZO 






1.3 




Total 


99.3 


100.3 



The reaction to obtain the alpha-alkyl-branched acid 
is illustrated by the following equation where a C30 
alpha-olefin and the stearic acid are reacted on a 1:1 
molar basis. 
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97.5 parts paraffin/fatty acid. The ratio of paraffin to 

_ 1 _^ u . (I) fatty acid in the paraffin/fatty acid mixture can range 

C 28 H57CH-CH 2 + C17H35COOH > from 9:1 to 1:9, on a weight basis. The ratio of paraffin 

Ci6H 33 t0 fatty acid m0Te *yP icaU y ranges from 2.5:1 to 1:1.5. 

I" 5 Small amount of other additives including other 

C28H57CH2CH2— chcooh waxes, mold release agents, coloring agents, and fra- 
grance materials can be included in the fuel composition 

While the resulting alpha-alkyl-branched monocarbox- to obtain useful candles. The addition of such agents is 

ylic acid obtained in equation I contains 48 carbon particularly advantageous if the wax compositions of 

atoms, it is evident that the number of carbon atoms, 10 invention comprise the sole fuel component for the 

and therefore the molecular weight of the resulting candle. If other waxes are added, they can be present at 

branched-chain acid will vary depencung on the pari* le vels from about 0.1 percent to 10 percent, by weight, 

ular alpha-olefin and monocarboxylic acid used. For of the total wax composition. Most generally, these 

example, if a Qmo olefin mature is employed with supplemental waxes will be used in an amount from 

stearic acid, a mixture of alpha-a^yl-branched mono- 15 about 0 5 to about 5 nt Such ^ 

^Job^T 0 ^ 8 ° at0mS for example, microcrjstalline waxes, montTw^ car 

In addition to the 1:1 reaction product obtained in ^^iT:^' ~> - 

2:1 (defiaadcQ reaction product, i.e., alpha, alpha-dial- which color or impart a pleasing scent to the candle 

kyl-branched monocarboxyhc acid. This reaction may ty P w ? y "? ^ ed m mnts from about a 1 t0 4 - P*' 

be represented as follows when a C30 alpha-olefin and f nt \ b ? weight) more from about 0.5 to 

stearic acid are the reactants. 3 w^S™ percent. To be useful such additives must be 

25 compatible with the wax composition and should not 

c „ significantly alter its melt characteristics. Acceptable 

1 1 33 mold release agents include mineral oils, silicone oils, 

C28H57CH2CH2— chcooh + c 28 HgCH=CH2 ^ and other commercially available proprietary composi- 
tions. Conventional organic dyes are most generally 

f IfiH31 30 nse< * 95 c °l orants i however, inorganic pigments can be 

C28H57CH2CH2— CCOOH utilized at tow levels to obtain light colors. Any of the 

I known oil-based or oil-compatible fragrances can be 

C3oH " used. 

The above reaction is favored if an excess of olefin is ™ C ^V™*™* compositions of this invention are 
present, however, the reaction can occur even when a 35 ***** processable and candles manufactured there- 
molar excess of the acid is used-which is the usual from , m ° btamed » with conventional 
procedure for carrying out the reaction. The presence 1*^° The present waxes can con- 
of substantial amounts of the 2:1 reaction products are stltutc . total w ^ com P c f ltl0 " °/ the how - 
not detrimental to the improved wax compositions of ever ' m 1 an «fP eciaU y ^ embodunent these waxes 
the present invention. 40 m employed as an overdip. In this latter procedure, 

As will be apparent from the above equations, a more one or m ? re layers of wax m a PP lied ^ ^ fmish 
complex mixture of products will be obtained when t0 ^t the candles which have another wax as the 
dicarboxylic acids and polymeric fatty acids are reacted P 1 ™^ ™ el component. This techniques is particularly 
with the alpha-olefin. Also, it should be noted that advantageous where the primary wax is a lower quality 
under the free radical conditions of the reaction it is 45 wa x which is susceptible to dendrite formation, pro- 
possible for the alpha-olefin to form dimer and possibly duces nonuniform coloration or which generally im- 
higher oligomers which can also react with the carbox- ot ^ cr undesirable surface qualities. Overdipping 
ylic acid. For example in equation I, the C30 alpha-olefin the improved wax compositions of this invention 
might dimerize to form a Ceo alpha-olefin which in turn makes it possible to obtain candles having acceptable 
can react with the stearic acid to yield a C78alpha-alkyl- 50 surface qualities while utilizing a lower cost wax as the 
branched monocarboxyhc acid, or possibly, a C138 al- ^ source. A single overdip may be sufficient or multi- 
pha,alpha-dialkyl-branched monocarboxylic acid. The P le overdipping operations may be advantageous. Also, 
high molecular weight alpha-alkyl-branched acid prod- & multiple overdippings are involved, the wax composi- 
uct may also contain small amounts of unreacted olefin ^ ons applied as the overdip may be varied 
and/or unreacted carboxylic acid. 55 The wax compositions of this invention can be used 

Derivatives of the alpha-alkyl-branched carboxylic for the preparation of dipped, molded, or rolled candles, 

acids can also be used in the formulation of the wax They are particularly advantageous, however, for use in 

compositions of this invention. Metal soaps, esters, and dipping operations. 

ester/soaps of the acids are particularly advantageous The following examples more fully illustrate the wax 

derivatives, however, amide derivatives can also be 60 compositions of this invention and their use for the 

used. These derivatives can have all or only a portion of preparation of candles. For these examples, all parts and 

the available carboxyl functionality of the alpha-alkyl- percentages are on a weight basis unless otherwise indi- 

branched acid reacted. cated. 

The improved wax compositions of the invention Various alpha-alkyl-branched carboxylic acids were 

contain from 2 to 10 parts by weight of the alpha-alkyl- 65 prepared and used throughout the examples: 

branched acid and 90-98 parts paraffin/fatty acid mix- (A) Preparation of alpha-methyl-branched C33 + 

ture. More preferably, 2.5 to 5 parts by weight alpha- monocarboxylic acid: A one-liter glass reactor was 

alkyl-branched carboxylic acid is combined with 94 to charged with 200 grams of a commercial C30+ alpha- 
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olefin mixture containing about 80 percent C30 and (I) Comparative: A predominantly alpha-alkyl- 
higher olefins, 326 grams propionic acid, and 8 grams branched C54 dicarboxylic acid was prepared in accor- 
di-t-butyl peroxide. The system was flushed with nitro- dance with the procedure described for (E) by reacting 
gen and a slight nitrogen flow maintained while the 77.07 grams of a Cis alpha-olefin mixture, 354.64 grams 
reaction mixture was heated at reflux for four hours. At 5 dimer acid (91%) t and 12.15 grams di-t-butyl peroxide 
the completion of the reaction, unreacted propionic was initiator. 

removed under vacuum at 200" C. to obtain 225 grams Paraffin/fatty acid blends containing the high molec- 
of the desired alpha-methyl-branched acid product ular weight branched-chain monocarboxylic acids 
which had an acid value of 48. (A)-(I) were prepared and used to make dipped candles 

(B) Preparation of alpha-heptyl-branched C39+ 10 using a conventional laboratory scale dipping appara- 
monocarboxylic acid: Employing a reaction procedure tus. For the operation, a No. 36 pre-dipped wick was 
similar to that described for (A), perlargonic acid was immersed into molten wax and withdrawn and allowed 
reacted with the C30+ alpha-olefin mixture at a 10:1 to cool so that the wax solidified. The cycle was re- 
molar ratio using di-t-butyl peroxide initiator to obtain peated until a taper of the desired thickness was ob- 
the alpha-heptyl branched monocarboxylic acid. 15 tained. The residence time (the length of time of immer- 

(C) Preparation of alpha-hexadecyl-branched mono- s i on ), cycle time (the length of time for each immer- 
carboxylic acid: Following the general procedure de- sion/cooling cycle), and total time of the dipping opera- 
scribed for (A), 46.24 grams of the C30+ alpha-olefin U on were recorded along with the ambient temperature 
mixture and 50.13 grams mixed fatty acid (55% stearic, and temperature of the molten wax. Upon completion 
41% palmitic, 3% myristic) were reacted using 3.62 20 0 f the operation, the candles were visually examined 
grams di-t-butyl peroxide initiator. The resulting prod- characterized. 

uct, which was a mixture of predominantly alpha-C]6- 

branched C48+ monocarboxylic acids and alpha-Ci4- EXAMPLE I 

branched C4*+ monocarboxylic acids, had a melting Three wax compositions (identified as IA, IB, and IC) 

point of 54 w -58* C. 25 were prepared and dipped candles prepared therefrom. 

(D) Preparation of alpha-decyl-branched C42+ The wax compositions were blends of paraffin (Eskar 
monocarboxylic acid: The acid was obtained following (trademark) R-40) and a commercial fatty acid contain- 
the general procedure described for (A) by refluxing mg 55% stearic acid( 41% palmitic ac i df ^d 3% myris- 
199 grams lauric acid (99%) and 250 grams of the C30+ ti c 3^ Alpha-alkyl-branched acid (A) was also in- 
alpha-olefin mixture with 73.11 grams di-t-butyl perox- 30 cluded m formulation IC Each formulation also con- 
lde initiator. tained 1% of commercial green color concentrate. 

(E) Preparation of 1:1 reaction product of C30+ al- Weight percentages of the wax components and dipping 
pha-olefin mixture and C 36 dimer acid: In accordance conditions employed for the candle preparation were as 
with the general procedure described above the (A), follows: 

125 grams of the C30+ alpha-olefin mixture and 287.5 35 
grams dimer acid (97%) were combined and reacted 
using 36.56 di-t-butyl peroxide initiator to obtain a pre- 
dominantly alpha-alkyl-branched C$6 + dicarboxylic 
acid. 

For comparative purposes, various alpha-alky]- 40 
branched carboxylic acids were prepared from alpha- 
olefins having fewer than 20 carbon atoms as follows: 

(F) Comparative: A mixed acid product containing 

predominantly alpha-hexadecyl-branched Caomonocar- _ __ 

boxylic acid and alpha-tetradecyl-branched C28 mono- 45 

carboxylic acid was obtained by reacting 1 17.83 grams Whereas candles IA and IB were unacceptable (IA had 
C12 alpha-olefin and 383.6 grams mixed fatty acid (55% a roug h grainy texture and IB had a somewhat ribbed 
stearic, 41% palmitic, 3% myristic) using 27.78 grams surface and strongly mottled coloration), candle IC 
di-t-butyl peroxide initiator in accordance with the prepared using the wax composition of this invention 
general procedure described for (C). 50 had a smooth surface with good luster and sheen which 

(G) Comparative: A mixed acid product wherein the was acceptable with light buffing. The color of the 
predominant acids were alpha-hexadecyl-branched C36 candle was also rich and uniform, 
monocarboxylic acid, alpha-tetradecyl-branched C34 

monocarboxylic acid, alpha-hexadecyl-branched C34 EXAMPLE II 

monocarboxylic acid, and alpha-tetradecyl-branched 55 Example II was repeated except that a different paraf- 
C32 monocarboxylic acid was prepared by reacting f m (Mobil 140) was used. Compositional details and 
149. 16 grams of an alpha-olefin mixture (84% Ci 8 /15% dipping conditions used were as follows: 
Ctf), 328,8 grams of a mixed fatty acid (55% stearic, 
41% palmitic, 3% myristic) and 23.40 grams di-t-butyl 
peroxide in accordance with the general procedure 60 
described for (C). 

(H) Comparative: Following the procedure of Exam- 
ple (E) a 1:1 reaction product of C12 alpha-olefin and 
Ca$ dimer acid was prepared. For the reaction, 55.55 
grams C12 alpha-olefin, 377.52 grams dimer acid (97%) 65 
and 12.93 grams di-t-butyl peroxide initiator were re- 
acted to obtain the predominantly alpha-alkyl-branched 
C48 dicarboxylic acid. 





IA 


IB 


IC 


Paraffin 


49.5 


89.1 


49.5 


Fatty Acid 


49.5 


9.9 


46.53 


Alpha-alkyl-branched Acid (A) 






2.97 


Residence Time (sec.) 


13 


2.3 


2.5 


Cycle Time (sec.) 


90 


90 


90 


Total Time (mm.) 


48 


38 


41 


Wax Temperature (*C.) 


61 


64 


61 


Ambient Temperature (*C.) 


30 


29 


29 





IIA 


IIB 


nc 


Paraffin 


49.5 


89.1 


49.5 


Fatty Acid 


49.5 


9.9 


46.53 


Alpha-alkyl-branched Acid (A) 






2.97 


Residence Time (sec.) 


2.7 


3.0 


3.0 


Cycle Time (sec.) 


90 


90 


90 


Total Time (min.) 


29 


47 


27 


Wax Temperature (*C.) 


61 


67 


61 


Ambient Temperature (*C.) 


26 


23 


24 
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Composition I1C which contained the alpha-alkyl- 
branched acid produced a rich uniformly colored can- 
dle having a smooth surface with good luster and sheen. 
On the other hand, candles IIA and IIB had a somewhat 
opaque appearance and had no vibrancy of color. Col- 5 
oration of these candles was also uneven, i.e., blotched 
of different color intensity were apparent. Candle IIB 
had a somewhat ribbed surface. 



10 



EXAMPLE III 



10 



To further demonstrate the advantage obtained with 
the improved wax compositions of this invention and 
the ability to utilize other paraffins, wax blends were 
prepared in accordance with the procedure of Example 
I and candles prepared therefrom. Compositional de- IS 
tails and dipping conditions were as follows: 



IIIA iiib iuc HID 



Paraffin: 

Shellwax (trademark) 200 



20 



49.3 49.5 — — 

Boler Refuted Paraffin Wax 1430 — — 49.5 49.5 

Fatty Acid 49.5 46.53 49.5 46.53 

Alpha-alkyl-branched Acid (A) — 2.97 — 2.97 

Residence Time (sea) 2.7 2.5 3.0 2.5 

Cycle Time (sec.) 90 90 90 90 25 

Total Time (mia) 51 45 54 38 

Wax Temperature (*C) 60 60 61 61 

Ambient Temperature f C.) 24 24 27 27 



Candles prepared using wax compositions QIB and 3Q 
HID had a smooth lustrous finish with a uniform, even 
green color. Candles IIIA and IIIC which did not con- 
tain the alpha-alkyl-branched acid additive had a dull 
grainy texture. Additionally, dendrites were present in 
candle IIIC and the coloring was mottled 35 

EXAMPLES IV-VHI 

To demonstrate the versatility of the invention and 
the ability to obtain acceptable candles using other 
alpha-alkyl-branched carboxyiic acids, paraffin/fatty ^ 
acid/alpha-alkyl-branched acid compositions were pre- 
pared and compositional details are set forth in Table L 
One percent of a red color concentrate was included in 
each of the wax blends. Included in the table are two 
controls which did not contain any alpha-alkyl- 45 
branched carboxyiic acid. To demonstrate the critical- 
ity of the alpha-alkyl-branched carboxyiic acids, several 
comparative wax blends containing alpha-alkyl- 
branched carboxyiic acids derived from olefins having 
fewer than 20 carbon atoms are also provided. The 5Q 
letter designations for the alpha-alkyl-branched acids 
indicated in the table refer to the previously described 
preparations. TABLE I 



candle (control) which did not contain any alpha-alkyl- 
branched acid had a very dull finish with a rough, 
grainy texture over most of the surface. Comparative 
candles prepared from wax compositions containing 
alpha-alkyl-branched acids derived from olefins having 
fewer than 20 carbon atoms also had rough, grainy 
textured areas. Slight ribbing was also evident using 
these comparative compositions. Comparative candle E 
had a particularly dull appearance. 

Comparable results are obtained using other alpha- 
alkyl-branched mono- and dicarboxylic acids. For ex- 
ample, acceptable dipped tapers are obtained utilizing 
wax blends comprised of paraffin, stearic acid, and al- 
pha-heptyl-branched C39+ monocarboxylic acid (B). 

EXAMPLE IX 

The wax compositions of this invention are also ad- 
vantageously employed as an overdip. To demonstrate 
this aspect of the invention an uncolored paraffin candle 
having a smooth characteristic translucent finish was 
coated with the wax composition of Example VI except 
that the color concentrate was omitted. Application of 
the paraffin/fatty acid/alpha-alkyl-branched acid coat- 
ing was made by dipping in the conventional manner. 
The coated candle had significantly improved sheen 
and luster. When \% red color concentrate was in- 
cluded with the paraffin, fatty acid and alpha-alkyl- 
branched carboxyiic acid and after several overdip- 
pings, an attractive colored candle having superior 
surface gloss and color characteristics was obtained. 

We claim: 

1. A process for improving the surface characteristics 
of a paraffin or paraffin/fatty acid candle by dipping 
said candle into a wax composition comprising (a) a 
paraffin melting inthe range 50* C. to 65* C, (b) a Cieor 
da saturated fatty acid or fatty acid mixture comprised 
predominantly of Ci6 and Qg saturated fatty acids, and 
(c) an alpha-alkyl-branched carboxyiic acid obtained by 
the free radical addition of a C20-44 alpha-olefin or al- 
pha-olefin mixture with a carboxyiic acid having from 3 
to 36 carbon atoms, to apply one or more layers of 
essentially uniform thickness of said wax composition 
thereto. 

2. The process of claim 1 wherein (a) has a melting 
point in the range 54* C. to 61* C, (b) has a titer in the 
range 54° C. to 60° G, and (c) is derived from an alpha- 
olefin mixture wherein 85 percent or more of the olefins 
contain 26 to 40 carbon atoms and a monocarboxylic 
acid having from 3 to 22 carbona toms reacted on an 
essentially 1:1 molar basis. 

3. The process of claim 2 wherein the monocarbox- 
ylic acid is a C12-I8 saturated fatty acid or mixture of 
fatty acids. 
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Candles IV-VI1I prepared from the improved wax 
compositions of the invention all had a smooth, lustrous 
finish with uniform, vibrant red color. Candle VI had a 
particularly attractive finish. On the other hand, the 



4. A candle obtained in accordance with the process 
of claim 1, 2, or 3. 

***** 
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